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(54) [«WCF>4ilS;] ««tc*$lt*>':^:/Xflg^fltr:3.-n>*«»r«*ffi»«KRmBBB8a 



(57) \jmm 

^mi^mmm^tmm'^ c to 
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1 

[li^Jl 11] < ^.#ilf^T\ ii5}<JH 1 - 4 to 

y7s]{'^f^(Dmtmm^^c,t.^w^t^^-yi-y°:^B 
[w^Ji 1 2] m^m I 1 iBigiOv-tyx^gfiJcffiiiit^ 

n.y.i^mmmt(07.^^)-:^y^'i5mi^^^%^ri^'y 
m^m 1 4 ] li^JM 1 - 4 cov^-rni^^iB^coffffi^ 

im^m 1 6 : m^-^ 1 4 1 5 tm.o:)wmmm^ 
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2 

[0 0 0 1] 

^mnm^mimmm (cns-npo f^^f^^^^pm 
20 mm^mi^r-yi-y'':^ mj^i^mmnx it m m^no x ^ 

[0 0 0 2] 

ffi:|;^cOEj(#tc^^()7?fe^^fg^^nri^^ (J. Spinal D 
isord. 5(1), 125-131, 1992) X-rn-f F^iJ^O^S 

i^mt^mmwiim ^^<^Mi^. ayhu-jvtimL 

[0 0 0 3] ^(om. nmmm<Dmm:^mt {.xm^^ 

x^m^m^nrcnMmm.'^mm^^mnm^ (c n 

(#g2 000-50398 3^^IB) [WlSO*1^ 
mmtl^. (CNS) tc 

50 i^i^^^cticx^. mib^cN s^c4oCt^t*glfi^ 
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n^&^m^^.^yjm (J. Mol. Med. 77, 713-717,199 
9. J. Neurosci. 19(5), 1708-16, 1999. Neurosurgery 
44(5), 1041- ), 1999. Trends. Neurosci 22(7), 295- 
9, 1999) 1 1 -5 1 3 3 7 O^I^IB) iS:Eff^ 

fe^o ^fc. mm^j:mm±^mr-^^t\ splnal cord 
homogenatetcji^vaccinat ion^fll^SfiMT^^^myel i 
n basic proteintc1$^6^^T|ffl!S^gW§ C ^ J: 

g^>i&^nTl>:S (Neuron 24, 639-647, 1999. Lancet 
354, 286-287. 2000) o 

[0 0 0 4] -^75-. ^mmm^mi^fcwmmmi^M^^ 

im^mmmm ( c n s - n p o ^wmmm^er'ji^'y 
y hic^mLmm^mm^nrct(D^ti^^:i> (Nat. 

Med. 5, 1410-1412, 1999) o Lio^L. CtO^ffii^tES 

-N p c^oL smMt^^cD^itmrni^-^^^^r^^rcyt 

^^nrv^§ (J. Neurosci. 18, 763-778, 1998. Brai 
n Pathol. 5, 451-457, 1995ft&) SgJ^JiSffl^ti^-::) 

[0 0 0 5] 

m%(r)m%mmx^^mmm^^mm.x\ mmco^ ^ ten 

X Fn+^-r F^^^^^^^^i:;^'^'e^^*ffiWll^t5lg 

[0 0 0 6] 

IC. *:^0^#f>ii. jtSK (Science 255, 1707-1710,199 

2) leK^OT^ffitCcfcJ^^^y Ffl^^l 4. SHg^Ofl^j.^^ 

mm (CNS--NPC) ^. #fia#^:7"vi/'^^y Ftca 

lc^mmmm^ico::^=L-uy^ :t';n7^VFn-9-'i' F. 

rxFn+f-Y F^^^^t'^^^Tb'^l?^. ^etc. Tb^Tb^ 
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[0 0 0 7] i^:^7''XffJ 
^Hi^#^ S :^ - n ^^-r S c ^ ^ ^ pfjffitt 

fl^^^t-^:::^-n>coffltc. :tUn'r> FnHt-f FR 

7(? mm cmi^ms) ^mt\ \ihmmr*^^ct^^ 

mm (si^ri4) icm^^o 
[0 0 0 8] ^rc:$i?^nm. »mmM(Dnm^mm^^ 

\HX\ v''tyx?f^^tg^W^^:=.a-n>;^^^^;5c 

^. wm^McDnm^mm^'^-< h:^-<i^(D^^Tx^ 

m%mmo:)mm:^m (itAR^e) m%mm\Hxmm 
mmcommi^m itmmi^ t Ffffii^'t?^^^^ 

-mwrnmcomm^m cm^r^s) ^. ^^vti^yt^K 

Ji 5 ~ 8 (Dx^^-fnti^tmco ^m^M^mmmm(Dmm^ 
m (M^m9) ^. \ihwm^^(Dnm^mm^m\^^^ 
c t^^mt^^mii^m 5-9 (o\,^irnmEm(o^m^ 

so m%m%mm(r)mw5xi^ Cat^igi 0) icm^^o 
[0 0 0 9] -^^ici^mm. ^>^<(b^WMrtT\ tt 

ffiitftMxtifflis«Ji*M<^x ^v-:=-y ^K^m^ 
n^iyi-y'y^Bf&i&m^n cmsmi 2) ^. MaRjii 
^0 1 tm(Dzyi-y'xjfmim^mxi±mmn<Dx ^ u - 
^yyTS-jstc J: D lien's s/*^yxffM»ffjij^^s (If* 

mmmnmmmm cm^mi 4) ^. 

m(Diyi'y'7.m^immn^^^f&^t^^^t^^WL 
t^^nmmm:zi±nmmmscmf^mm (.tmmi 5) 
sf^j^i 4Xiii 5mm(o#mmmxtf±#mmnm 



5 

7) mm%i-4(D\,^'fnm^^(Dfpmm%mm 

1 9) tc^-Too 

[0 0 10] 

ti. 11 ^yh. ^X^. ^^^3. -y-^K -^'^^ 

[0 0 1 1] :^^|g0^co. »Sb<t±^{S^il 

[0 0 12] ^ffiE&*iot*^^«^+;-^ h:^-r>(7)# 
t\ wsui.rc'nm^nWiC^ijt'DX V u y^iy^mmLTcm 

(Neurosphero) (Science 255, 1707-1710, 1992) 
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6 

m^mM^^<^^mmmmx^^:^zL-xnxy 3:,T 

(Neurosphere) tmin^mMiMti^m^n^tiK C(D 
V U -^r CO <fc ^ ^ — n X "7 X T ^ tf ^ ^y-r ^ > 

f^'^x^^o ^m^mm(DmmmtLxt,i. Mi&MoDM 

10 EM/F I 2ig^;bWSb<. $fc:_hfS^S?Slcmv>^ 

ht}-fytLX^±. IL-12. IL-la. IL 
-IP. IFN-y. TNF-a. FGF~2. GM- 
CSF. lL-4m^M.i^m^m^^^^Ctio^X^.^ 

h:^^ytimx. EGF (.±&mmm^) NGF 
(#)Sfi)c5s?) p D G F (ik^MR^Mmmm^) 

20 V\ 

[0 0 13] ;$:5l0^t?:)*ffil^^^t>ilKM^fflV^^^. 
:z a - n y :|3 ^ >^ :^ y X fl^^ iOSS^ Wffi^ ^ 

30 ^mmi^^^mm^n^:^::L-'uyt^m^nt(DmMy3 
40 m^^^^n^n^^yi-y^y^Bm^M^ntLxi^. 

BDNF. NT- 3. U G ¥ m^Mi^mcm^f^^ 

tt^Xt. iyi'y':^^fmmmnthXlt^ irv7^U 

No go. UAGm^m^^^<:-tff^X^^tiK * 

[0 0 14] ^mmo:>nmm%^m^w^^o:i^w^hm 
50 mmm^^^^s."^ h^^^(Dx^rii^E(D^orj:^(^ 
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[0 0 15] 7-mm(Dnmmmxmmmnmmco^m 
T^o. one J; ^mm^wmmm\Hic4i^^M%^m 

[0 0 16] 

xy^— ^^-^i^'^U— (Sprague-Dawley) -^^yhcOH^^ 
1 4. 5 Bgc3!&J^c}:!:)»e^gg^U 

t c r h ' ; 7° ^> >^ i!X Ji b If >f > ^ cfc t) 

mif±. mmm'ftLri&S'wmmmmmmm'?' (fg 

F-2) ^#^^^ifil?f DMEM/F 1 2^1ti^1gfflU 

^ ^ :r - n X 7 X T ^ Pfif o 
c CO::: ^ - n X 7 :n r ^ ^ T'>f > cfc 0 ffliS— 
t>^0{c^Ht. :^t;iRl^{^"er¥jfii§«LT::i:i--nX7 

(Bromodeoxyiridine ; B r dU) X-y^fVLfco 

[0 0 17] ^^mz (#«SM^:x;l/7^y h^cOttS 

WilMfi^T^Vl/fiJcft^^y h (S D^^^y hcOilB. i^M2 0 
0 — 2 3 0 g>ti^m) ii. Ho 1 t z^(D:^Xk (Surg. 
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Neurol. 31, 350-360,1989) tcS^V^M^EEBffi^fflV^T 
f^SU/co m#:6^tcti||4. 5^1t (C4. C5) 
mmk. 3 5gC»MM^m4. 5 

Ttd, ##M 1 -tr^^^n/cWS?^^!^^ 5-10x10 
6ffl/m l#Cy^M?S3 0 ii 1 ^aX-r^C^tCcfclP^ 

70 [0 0 1 8] mmm.smmm^mmi.fc^-jv^^^'y^- 
^(ommm-k^ir^x.. mm\^^K>^mBm'^^\:^x\^^^ 

CtiS^-^ti^^o [^2b-Ui. B r d U7?tu^iSb/c# 
I^^M^^1tL/cWfiS{iI6if^iOM{i0Pfu^^L (X 
>!r— ;W^— 2 5 0 /^m) . b - Zith - \ (DiluimX^ 
(X^— 1 0 0 ^m) o mz cl,t. r.^— n> 

20 u. l^fe : B r d U) ^^L. [112 d(i. ^UdV^K 

■^--r hv-:^-CDCN P. Kfe : B r d U) 1^ 
2et±. 7X hD+>-^ htc^Mt: UZ-cF^-m : 
rx hPHt-r hV-:^— iOG F A P. J5kfe : B r d U) 

:x-uy^ :tUn7">Hn^^ 7X h n+f-T h/)^^ 

Fn'9--fF. TX FD+^-r F^D^Iftcfi. ^n-^-'ntnCH 
utrL^*> inX 3' -cyclic nucleotide 3' -phosphohydr 

30 olaseffiii. JtlGI iaif ibri Mary acidic proteinjnft^^ 

X FnHt-Y Ftc^MbL/cffljl^^b''. ^Hi^/tWS^IfflSMtc 
[0 0 19] ^mil5MPrS@^\ m^X^l^-^r^m 

^m.^ z.n^a\c^^x\^^ < t\^^^mm^^\^^xmnm 

fffi^tfo/c (03 :##^K3#Si) o 1^3 ati:-^l^^y 
F^fg-rXF (pellet retrieval test) ^Dli^^^b 
T:^50. 2. 5 cm(D[t^#:(D.i<^y^X^4^iJ3StcM 

^c:g;^^n•/c/J^^i^^U^y h^:^col^:^^ni^V^SH^{'FS 
L/co S^^y^XtcSffl-To^U^y F«coig;^An. 1 

Fn-;l/^LT(i. il^SiJKb:^}^)^^ 1 ^ffi^l^ F 

V\ J^ffitS4Mr^^S[pl«^7VM^-:^y^^^ffv\ 
SSBIC 2 BP^il^bTT^X Y^^t\^^6^(OX^^o 

m(D^^^^nmm^m (ope(-) ;n=io) so. 30 + 

50 0. 8 4. «Ma{i^iia^T^ffl^tT-:3TV^^V^g¥ (SC 
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l;n=^8) 47. 12 + 5. 7 6 . #^M{i^/}PX.T 
JgtiS/cHj-^^^lb/cl^ (SCI+med; n = 9) 5 0. 11 

±4. 19. %mmm^t\\7LXP^mmwm^^m\.rcm 

(SCI+TP ;n==1 3) 67. 85 + 2. 02 -^^^^.^ 

'S.^JimnMimMm^ritc (Mann-Whitney U-test) o 

[0 0 2 0] nmm i (#iia{i^7-*;i/^iD-^>y hm!^ 

- n.— D>l?tJM&^tc E Y F P (enhanced yellow fluo 
rescent protein) ^Sllgf ^ h'^>Xv''x::i^y >v 

±fBE Y F P^^rfg^lf ^ h^>X>>^x:r.^y ^-yy hlt^ 
'XM (Sawamoto et al. J.Neurosci. inpress) IHi^tO 

— ^—mi^cDMrnTlC^^ F Y F P c D N A~^XW( (J. 
Neuroscl. 14, 7319-7330, 1994) fSi^t?:);^ffit<:^ 

DNA^fflajb. ^Ab/cE Y F P c DN AiClt^e^^ 
7^^-rv-;^;gi/^TPCRffitcj;f:)fWI^L/Co 

c: t commit. ^mm^m^triE y f PK#:7?^fet-^ 

4#.^) o 1114 a ^^X(DEY ¥ PmMMMf^K H 

-mm^^m^^. ::^:x'-'a>^t'7^ithrc'i^m^fr^Lx 

(X^-;l//^-5 /im)olgl4c7b>^. EYFPr# 

-5 0 ^m) o 1^4 dv^^^s EYF Pm'\^(DV±-mM 
£0:=.^ — nx:DM[}atcSynaptophysin^'l4cOS/':^:/X/h 

[0 0 2 1 ] i^Tc. cmm^tfiE Y F P^i^X'^^l^ 

feme . n^fmwiux^m i^tcmM^m 4 e ~ h tc^^ 
(##^*4#B^) o 1^4 eti. n^nm^fmjx\ e 

Y F ?m'\^(D \^i'-^M(0::^:x — uycDmM(D-^f:i\ 
(X^-;W^-0. 1 /Am) o ^4 f EYFPll'14 

^^LTV^^ (X^— ;W^— 0. 5/xm) o 1^5 gfi:. 

E Y F pm^^0¥i'-mM(Dz.=L—uyti'^iy^y'7.mm 
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mtl^X. >-^x hO:::^-n> (*^) i/-^7''Xff^^ 

bTl/^^^l t^^bTl^^ (X^— 0. 2 /i 

tUY¥ PBIt^cO F-^-S*^?^^^— n^Tb'^iy^^'X??^ 
^bTl^Sclh^^bTl/^^ (X^— ;W^— h-1 ; 2 

^m. h-2;0, 5/xm)o(gf4e~h:6^^. EYF 

tEYF P^ll^CDnrL — n>^:^t?^4^X hcor.^ — a 

[0 0 2 2]^MM2 (b h^^lfel^j^da^CN S-NP 
tl^XP GF-2 t±&f&mmi^ (EGF) ^ffifflU 

i^t. ##Mi ^iR]iitc:br^iim»^?^53^«^#b 

fco ^/c. ^^y hWMiilS+TT^Vl/ti:. l±jai±^3 5g^ 
LfcTa t o r(D:fo}i 0. Neuropathol. Exp. Neurol. 
58:489-498,1999) IC^K^'yy hSMMffi^-r/l/^f^S 

ic^i^rc^m^^^^^rj-yvy'iy^m^^x^mmmu 

mrfX^^^Xi^Tco :6^>b^^^^y h^fi^^i^T^Vl/tc 

^nX.i^'J> (Cyclosporine A) ^t^Ml g^fcD 1 0 
30 /A gSMErt^-^^bfco #ffltS5}lP^Bte:4ottS#fi^ 

5 : 5 #BS) o 

[0 0 2 3] 

mmmm^mmwm^^fm^^^ tic<i:'Dx^yi'y^xm 

^B^^W^^^^-^-n^. :tVd^y'yVU^4 7X 

tc^#;b^^i6^n^ci::6^^>y bW^a^i^r-r/V^^fflv^ 

^tulM3S^#MS{i'^:-r';l/«^^y hlc^m^^m-^^^ 

[^2] 5^ffit*)g#fflJ3Sc?:»d->Xh#Mrttc*5tt^^ft:^ 

50 [13 3] #^#fflSa^atc:#dMMi5'^tfKi?^t^^75-ffi 
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(a) t^(D\^Ym^^ (b) ^^.^m-v^^o 
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F 4B063 QA01 QQ95 QR72 QR77 QX01 

4B065 AA91X BB19 BB23 BB34 
CA44 

4C084 AA16 BA44 CA56 NA14 ZA011 

ZA012 ZA021 ZA022 ZB221 

ZB222 ZC411 ZC412 ZC541 

ZC542 ZC801 ZC802 
4C087 AA01 AA02 BB44 BB45 BB63 

DA31 MA65 ZA01 ZA02 ZB22 

ZC41 ZC54 ZC80 
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